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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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• Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

Certified copies of the priority documents have been received. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1-2, 12-14, 16-18, 28 and 29 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Sreenivas et al. (US 6,795,020). 

Re claims 1 and 2, Sreenivas discloses an antenna, comprising: 

a first antenna array (i.e., first array 1 12, 312), (Figs. 1, 3) comprising: 

one or more antenna elements (i.e., radiator elements 104, 304, 108, 308) of a first 

antenna element type (108, 308) in a first region (i.e., second area 136, 336) of the first antenna 

array (312); and 

a plurality of antenna elements of a second antenna element type (i.e., radiator elements 
104, 304) in a second region (i.e., first area 132, 332) of the antenna array (i.e., first array 1 12, 
312); wherein the first region (i.e., second area 136, 336) of the first antenna array (i.e., first 
array 1 12, 3 12) is a central region, and the second region of the first antenna array (i.e., first 
array 1 12, 312) is a region outside of the central region (Figs. 1, 3; Col. 7, line 14- Col. 8, line 
48). 

Re claims 12-14, Sreenivas further discloses a second antenna array (i.e., second array 
1 16, 316) comprising one or more antenna elements (i.e., radiator elements 304, 308); wherein 
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at least the one or more antenna elements (i.e., radiator elements 104, 304, 108, 308) of the 
second antenna array (i.e., second array 1 16, 316) comprise antenna elements of the first or 
second antenna element type (i.e., radiator elements 104, 304, 108, 308) (Figs. 1, 3; Col. 7, line 
14- Col. 8, line 48). 

Re claims 16-18, Sreenivas further discloses the second antenna array (i.e., second array 
1 16, 3 16) has a coincident or overlapping frequency band as the first antenna array (i.e., first 
array 1 12, 312); wherein the one or more antenna elements (i.e., radiator elements 104, 304) of 
the second antenna array (i.e., second array 116, 316) are interleaved with at least a portion of 
the antenna elements (i.e., radiator elements 108, 308) of the first antenna array (i.e., first array 
1 12, 312); and wherein the antenna elements (i.e., radiator elements 108, 308) of the first antenna 
array (i.e., first array 1 12, 312) that are interleaved with the one or more antenna elements (i.e., 
radiator elements 104, 304) of the second antenna array (i.e., second array 116, 3 16) are of the 
first antenna element type, and at least a portion of the antenna elements (i.e., radiator elements 
108, 308) of the first antenna array (i.e., first array 112, 312) that are not interleaved with the one 
or more antenna elements (i.e., radiator elements 104, 304) of the second antenna array (i.e., 
second array 1 16, 316) are of the second antenna element type (Figs. 1, 3; Col. 7, line 51- Col. 8, 
line 48). 

Re claims 28 and 29, Sreenivas further discloses at least one of the first antenna array and 
the second antenna array comprises an active phased array antenna (i.e., active antenna system) 
(Figs. 1A-1C, 9; Col. 5, lines 53- Col. 6, line 19; Col. 12, lines 37-62). 

Claim Rejections - 35 USC §103 
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3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 3-1 1, 15, 19-27 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sreenivas (US '6,795,020) in view of Lalezari (US 5,838,282). 

Re claims 3, 4, 5, 6-1 1, 15, 19, 20, 21, 22-25, 30 and 31-60, Sreenivas does not disclose 
the one or more antenna elements of the first or second antenna array comprise antenna elements 
of the first antenna element type and the second antenna element type, the first antenna array 
comprising a third antenna element type and a specific configuration of the antenna with a 
spacecraft. However, Sreenivas teaches of providing phased array capable of providing multiple 
operating frequencies and of directing towards a particular area of the Earth in a minimal area 
required by the antenna (Figs. 1A-1C, 9; Col. 5, lines 53- Col. 6, line 19; Col. 12, lines 37-62). 

In the same field of endeavor, Lalezari discloses an antenna system 22 mounted on a 
spacecraft (satellite 12) comprising one or more antenna elements of a first or second antenna 
array comprising antenna elements of the first antenna element type (i.e., patch antenna) and the 
second antenna element type (i.e., helical elements) for the purpose of achieving desired antenna 
pattern shapes in all relevant frequency band. Lalezari, further disclose the antenna array 
comprising a third antenna element type. In addition, Lalezari teaches the first and second 
antenna array may each include any type of radiating element, which is capable of operating in 
the respective frequency range (Col. 2, lines 16-65; Col. 5, line 26- Col. 6, line 6; Col. 10, line 
15- Col: 11, line 10). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide one or more antenna elements of Sreenivas second antenna array 
with the first antenna element type (i.e., patch antenna) and the second antenna element type 
(i.e., helical elements) as taught by Lalezari for the purpose of achieving desired antenna pattern 
shapes in all relevant frequency band. In addition configuring the antenna array on a spacecraft 
as claimed in 3, 4,7, 9, 20, 22 would have been an obvious design choice, for example see 
Cherrette et al. (US 5,870,063) cited by applicant. Furthermore, it would have been well in the 
skill of an artisan to use a helical antenna element type of a first length for the first antenna 
element of the first or second antenna array and use a helical antenna element type of a second 
length for the second antenna element of the first or second antenna array which is capable of 
operating in the respective frequency range as taught* by Lalezari (Col. 2, lines 16-65). 

Re claims 26 and 27, given Sreenivas modified by Lalezari antenna system, the first 
antenna array comprising a Navigation Warfare global Positioning system antenna and the 
second array comprising Earth Coverage Global Positioning System antenna would have been 
obvious since Lalezari discloses that each of the separate arrays in the antenna system are 
adapted for operation in a separate frequency band, and as such include radiating elements tunes 
for that frequency band. 

Re claims 31 and 32, Sreenivas discloses an antenna system for a spacecraft (i.e., 
satellite), comprising: 

a first antenna array (i.e., first array 1 12, 312), (Figs. 1, 3) comprising: 
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one or more antenna elements (i.e., radiator elements 104, 304, 108, 308) of a first antenna 
element type (108, 308) in a first region (i.e., second area 136, 336) of the antenna array (312); 
and 

a plurality of antenna elements of a second antenna element type (i.e., radiator elements 
104, 304) in a second region (i.e., first area 132, 332) of the antenna array (i.e., first array 112, 
312); wherein the first region (i.e., second area 136, 336) of the first antenna array (i.e., first 
array 1 12, 312) is a central region, and the second region of the first antenna array (i.e., first 
array 1 12, 312) is a region outside of the central region (Figs. 1, 3; Col. 7, line 14- Col. 8, line 
48). 

Although Sreenivas does not show the spacecraft (i.e., satellite) comprising a space craft 
bus, Sreenivas teaches and discloses the antenna system as described above capable of operating 
at multiple frequencies that is relatively compact and that occupies a relatively small surface 
area. Lalezari discloses a spacecraft (i.e., satellite 12) comprising a spacecraft bus and array 
antenna coupled to the spacecraft bus (Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide Sreenivas antenna system a spacecraft (i.e., satellite 12) 
comprising a spacecraft bus as disclosed by Lalezari for no other reason than providing high gain 
in both first and second center frequencies for the purpose minimizing coupling and losses due to 
close proximity of the antenna elements. 

Re claims 42-44, Sreenivas further discloses a second antenna array (i.e., second array 
1 16, 3 16) comprising one or more antenna elements (i.e., radiator elements 304, 308); wherein 
at least the one or more antenna elements (i.e., radiator elements 104, 304, 108, 308) of the 
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second antenna array (i.e., second array 1 16, 316) comprise antenna elements of the first or 
second antenna element type (i.e., radiator elements 104, 304, 108, 308) (Figs. 1, 3; Col. 7, line 
14- Col. 8, line 48). 

Re claims 46-48, Sreenivas further discloses the second antenna array (i.e., second array 
1 16, 316) has a coincident or overlapping frequency band as the first antenna array (i.e., first 
array 1 12, 3 12); wherein the one or more antenna elements (i.e., radiator elements 104, 304) of 
the second antenna array (i.e., second array 1 16, 316) are interleaved with at least a portion of 
the antenna elements (i.e., radiator elements 108, 308) of the first antenna array (i.e., first array 
1 12, 312); and wherein the antenna elements (i.e., radiator elements 108, 308) of the first antenna 
array (i.e., first array 1 12, 312) that are interleaved with the one or more antenna elements (i.e., 
radiator elements 104, 304) of the second antenna array (i.e., second array 116, 316) are of the 
first antenna element type, and at least a portion of the antenna elements (i.e., radiator elements 
108, 308) of the first antenna array (i.e., first array 1 12, 312) that are not interleaved with the one 
or more antenna elements (i.e., radiator elements 104, 304) of the second antenna array (i.e., 
second array 1 16, 316) are of the second antenna element type (Figs. 1, 3; Col. 7, line 51- Col. 8, 
line 48). 

Re claims 58 and 59, Sreenivas further discloses at least one of the first antenna array and 
the second antenna array comprises an active phased array antenna (i.e., active antenna system) 
(Figs. 1A-1C, 9; Col. 5, lines 53- Col. 6, line 19; Col. 12, lines 37-62). 

Re claims 33, 34, 35, 36-41, 45, 49, 50, 51, 52-55 and 60, Sreenivas does not disclose the 
one or more antenna elements of the first or second antenna array comprise antenna elements of 
the first antenna element type and the second antenna element type, the first antenna array 
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comprising a third antenna element type and a specific configuration of the antenna with a 
spacecraft. However, Sreenivas teaches of providing phased array capable of providing multiple 
operating frequencies and of directing towards a particular area of the Earth in a minimal area 
required by the antenna (Figs. 1A-1C, 9; Col. 5, lines 53- Col. 6, line 19; Col. 12, lines 37-62). 

In the same field of endeavor, Lalezari discloses an antenna system 22 mounted on a 
spacecraft (satellite 12) comprising one or more antenna elements of a first or second antenna 
array comprising antenna elements of the first antenna element type (i.e., patch antenna) and the 
second antenna element type (i.e., helical elements) for the purpose of achieving desired antenna 
pattern shapes in all relevant frequency band. Lalezari, further disclose the antenna array 
comprising a third antenna element type. In addition, Lalezari teaches the first and second 
antenna array may each include any type of radiating element, which is capable of operating in 
the respective frequency range (Col. 2, lines 16-65; Col. 5, line 26- Col. 6, line 6; Col. 10, line 
15- Col. 11, line 10). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide one or more antenna elements of Sreenivas second antenna array 
with the first antenna element type (i.e., patch antenna) and the second antenna element type 
(i.e., helical elements) as taught by Lalezari for the purpose of achieving desired antenna pattern 
shapes in all relevant frequency band. In addition configuring the antenna array on a spacecraft 
as claimed in 3, 4,7, 9, 20, 22 would have been an obvious design choice, for example see 
Cherrette et al. (US 5,870,063) cited by applicant. Furthermore, it would have been well in the 
skill of an artisan to use a helical antenna element type of a first length for the first antenna 
element of the first or second antenna array and use a helical antenna element type of a second 
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length for the second antenna element of the first or second antenna array which is capable of 
operating in the respective frequency range as taught by Lalezari (Col 2, lines 16-65). 

Re claims 26 and 27, given Sreenivas modified by Lalezari antenna system, the first 
antenna array comprising a Navigation Warfare global Positioning system antenna and the 
second array comprising Earth Coverage Global Positioning System antenna would have been 
obvious since Lalezari discloses that each of the separate arrays in the antenna system are 
adapted for operation in a separate frequency band, and as such include radiating elements tunes 
for that frequency band (Col. 2, lines 16-35). 

Response to Arguments 
5. Applicant's arguments filed 3-14-05 have been fully considered but they are not 
persuasive. In response to applicants argument that the applied references are not seen to teach or 
suggest the feature of a first antenna array which includes one or more antenna elements of a first 
antenna element type in a first region of the first antenna array, and a plurality of antenna 
elements of a second antenna element type in a second region of the first antenna array" is 
respectfully disagreed. Sreenivas clearly discloses an antenna, comprising: a first antenna array 
(i.e., first array 1 12, 312), (Figs. 1, 3) comprising: one or more antenna elements (i.e., radiator 
elements 104, 304, 108, 308) of a first antenna element type (108, 308) in a first region (i.e., 
second area 136, 336) of the first antenna array (312); and a plurality of antenna elements of a 
second antenna element type (i.e., radiator elements 104, 304) in a second region (i.e., first area 
132, 332) of the antenna array (i.e., first array 112, 312); wherein the first region (i.e., second 
area 136, 336) of the first antenna array (i.e., first array 1 12, 312) is a central region, and the 
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second region of the first antenna array (i.e., first array 1 12, 312) is a region outside of the 
central region (Figs. 1, 3; Col. 7, line 14- Col. 8, line 48). 

Because, Sreenivas clearly discloses that the first and second antenna elements are 
operating at different frequencies; the first and second antenna elements of Sreenivas 5 s clearly 
refers to the first and second element types as claimed in claim 1 . 

Conclusion 

6. THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ephrem Alemu whose telephone number is (571) 272-1818. The 
examiner can normally be reached on M-F Flex hours. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don K. Wong can be reached on (571) 272-1834. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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